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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce an influence 
caused by an interference noise from a semi- duplex 
transmission line, and to extend a communication 
distance at each transmission rate and also to 
improve the transmission rate. 
SOLUTION: At asymmetric digital subscriber line 
(ADSL) terminal side equipment up and down data 
are synchronized between TCM-ISDN communication 
and ADSL communication, and adaptive equalizers 
TEQ 142 and FEQ 145 at the ADSL terminal side 
equipment are provided with NEXT tables 155 and 
157 and FEXT tables 154 and 156 storing equalization 
coefficients respectively adaptive to NEXT and FEXT 
noises to be generated at data up and down time in 
TCM-ISDN communication. Thus, even when the 
NEXT and FEXT noises are generated while being 
switched by the TCM-ISDN communication, while 
switching and using the NEXT and FEXT tables, the 
TEQ 142 and FEQ 145 can provide TEQ and FEQ 
characteristics optimum for respective noises. 
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1 

mm -r5«*^¥— fifflit asK^&esstts y -r x* 
— fiiiit e>ess ti5 n e x t j 4 x&<gx*:e 

- Sii-it tea ^wfext;^ xsr-g- A/«e 

Lfc F E X T / >f Xitf-y^ i , 

ffiriafi* 1 — fiiiis e> HufSN e x t y 4 xa^Sl £ 
Jxt t fc#-&t-fiM!BN e XT y -Y xymT—'ftwm 

- fiiid SB** ^fext;^ Xsflses s n-c t 

U 

$tir#fc»^ctt, aiS^bSS*cNEXTy>f x#» 
9, Mia^ftiiojS^-fiaiiasKA^FEXTy^xjds 

£ ftT t fc*-a-t- f*SJS3Mfc«K F E X T S 4 X# 
SS»*fi(co^B-Cfc 5 C t <h A-aif 

sa«3S«rax<Ba« t <oiH-era»!«r t o rait 

u 

tmm<D]5:^zimmm »^ne xt y ^ xaq5a$ 

ft T Kill, igJt«F<tSg*cN E XT J 4 X^ft-r 

9, sJiaffi^ftii^ii^— fia<s3S«^e>FEXTy>f x 
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4 ] »** l Kttco?* * >?*^a«3SK^*5 

T\ NEXT/ -YX"Cfe5^\ fcSVMiF E XT y *f X 

BfTiEN EXT/^f XcoS^KteN E X T / X#*-r— 
MfdF E X T J 4 XcQ^tCtejtufEF E X T J 4 X«» 

5] »*«l-4lE*<07 f >f v?*^a«iS» 

afflux *»o^-fta«»BiiB"ca«$ix 

aft $ ft-c ^ 5Mf r — * k i o -c-isii $ ft a y -r x^-fg 
w:w^5 7^^#«*fet^^, a^t co 

iRSS^fc^-f^^ft^J: (9 y ^XcoJgtfSrglj'fcffir 

wt-ra^-f v^*^a«as«o 

[H**6 ] 1 - SlEtt^x^ v^^^aitSB 

KlfiMliTCM- I S DNe2SK"Cfc ^ , Wk<0 
KlIllgffiSS^TCM- I SDN-e26K*:^LT 
CM- I SDNaif u 

*i£BllAD S L«^LTAD SLlffifS C <h 
tftScitSr-f v^A-aff ^Bo 
30 7] ^-^gW^BB, KieM^^Lt 

aiti-sftft^^-saftSK^feeastts y xt 
a«ifi«^*iv^T, 

H&ffiffl*cD2£-fia'ff 36B<Z> ^ ^^B^iS^ft'i^ii^ 
~ fiaff igeB^ b Sft5FEXTy>f XSr-g- i? fii^ 

fc F E X T y ^ Xfl!®^— XA' <t , 

Bit ^B^^ tbNEXTy-fX ^^jg $ fix t fc^tc 

40 me38#-ttafBKB^&FEXTy>f x^eas 

fix ^tcm-S ^ii. t5ffiFEXTy-CX#,^-X^CO 
*^Bii, 

^ - sa ft ssffl x to am t <d m -c p m t o r am 
u 
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is**«coja^ - lift mm** ^next^ x^es 

ZtiXf-tzm&ia^ a»£:«SHt«K:F e xt ;4 

•9. HUfam«<73iS*~fiii-ff^g^feFEXTy-1 , Xi45 

fiis £ tix $ fc»&K: t> arts«snb»tc f e x t y 4 x# 

r/KOWkflSKfcS'St^-C F E XT y --C X«r&tf 
eiSK»tt*:»a»J:1*jE-t-5i||5fe«©»«-c*>*r. £ £ 

L, 

fE/Sffl'ICDffi^— Siim^BA^ N E XT / 4 X^feS^ 
Ht * fc^-a-ldli, jgJ&tHbJglC FEXTZ-f XflljgcT- 

-y^mtmm^m^^x&m^^miEi-^- 
9 , 8lria»*«0>3t aa{t»B*»& fext;^x 
^^-y^w^k^i-S^v ^fext;-^ x^r-g- 

ttfcm&ft&zwmizffiiE-tzmmnm&X'hz c t * 

"C, NEXT/^^5i\ fcS^liFEXT/^X 
-C*>5*»*«Wfi-S*W*IWf«B«:*U, »£««fc»tt, 
«ME8ffi«l^©ttWrWrtU:S'3^-C» MIENEXT/ 

-fXco^tdt, fit)fEFEXTy^X<D#-g-tCt), flfE 
FEXTM X^ftf 1 — ■3OU0>*«bfl&#K:S-5V ^tfil 

<f^Bo 

-ca«r5*»«)*i:sa«i6fi*»feeadn* y -y x 

~ fiaft ^B*» ?>e* ^fl/SFEXTy-f XSr-^tf e& 
fc F E X T J 4 X&&?—f>V t « 

Mia f e x t j 4 x#-$r^— )V(n>m\\Mm^^ ^ 
i-sajs^kast, 

SfrEF e xt y -i XtffcmztiZMffiX'OWj-T— 

imxm i 2 ] i»*js 1 1 e«<£>-7^ iSf^mi^mw 



(3) 11-355183 

4 

saflHSfim-cwaffir twp^-c-fiiw^io-caif 

ESS^ffiHOiE^ Z. gafSISBA^ b N E X T y X^i! 
itmmfabF EXT S 4 XtffeMZtlZMfflX'lt. T- 

*£««rfr o g^fcSi;FEXT;-rxii 
*r—-7?v<nm\Mm^^^X F E X T y W X^r^tffi 

3] i*#jsi igt«7-f s?*^a«SB 

4*— ftaflHeBwr©a«i©M-crajw*ioTai9 

u 

f£^fMcOj£#- fiaft 3£fi;4> f>NEXT/-T X^-Sii;* 
*i/C#fc»*fc:tt, f r -^Sif*T> HuE^-Meii»S 

mmm mw.fr% f e xt; x^^ixs^-cii, 

r-^glf Srff 0 tmc, iitt^b^t-FE XTy^X 
U%CV—7^<D$fik&mcm^ N T F E XT y -Y X£^ 
treiSlS«rtt«:»jiK:1l|jE*-e:5»«<OSItt-C*)5 - £ 

timt-t-zfj s^uaftigfi. 

[fS*«l 4] W*«l lM»r-fv?^;uHfgI 

T, FEXT/Y *EfflT?fc5 *»4r«Wf 5*W*JWtt 
30 itU 

tUIEF E XT y ^ X<om-a-(;ttS5EF EXT/-f X-^fc 
[0 0 0 1] 

^-fie^SS^r^ Lra«-t-5*Skcos|i-Sai(t3SB*» 

e»ea**i5y-r x«r^tfeasfs»tt*»a»c:iiijEi"a 

40 i^CL/cxDS Laff^^A^xD S Laff^B^W 

=f ■< f^^aft3gB(-Bii"5. 

[0 0 0 2] 

[t&fcwftfff] iS¥. ^^^a^S:£ l 

/#«0ffi3$7 f i' 4rfT9 AD S L (Asymmetric 

DigitalSubscriber Line) a-ff^^- 1 ^ HDSL (hig 
h-rate Digital Subscriber Line) a^^"Sl^ SDSL 
^COx D S Laft*"iC^a@ £*IT^5. CiXtClfflV^ 
ttTV^S x D S Laff#3;i2> DMT (Discrete Multi 
50 Tone) Wfeffitt tm^flX^^o rco^itli, AN S 
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I ^Tl.4l3«^c:*5^^T«(flMt^l^Tv^5 0 z<D^rj 

;wift;^-m, x d s Leas&t, ^-aa-ft 

Ji^<0 I S DNilHf v^xAGD I S DN-jSi^Ki^^^ 
^^ItK-C^febnS^LTWfti-S**^^, xD 

S L-ISiSBSr^LfcxDS Lii-fSi* I S D N-(Ei£&g^<£> 

[0 0 0 3] m 1 0 fc, qi&m (CO: Central Off ic 
e) l^PjOI SDN6SB2t, xDSLfiiBt* 
5 A D S L fe&Sg 3 i <D*^jR»T#;ta & *XT ^ 

5^LT, I SDNejSK2^ADSL-i5268S3^i 
5^y^X(7)«^Sr^Lfc1>(OT-fcSo rrt\ AD 
S L ild ^ ^ A{|i|C0**-Mc0iiff gft$) 5 ADSL 
3»*'W3Sa (ATU-R ; ADSL Transceiver Unit, 
Remote Terminal end) 4 JLfc#-g\ I SDNfeil 
i/^'T'J* \M CO ^SHM 3£H ( I SDN L T) 7 ^AD SLfe 
3 ^rffl Li£'(f It < 5^F*y -Y X* F E X T (Far-e 
nd cross talk) / -Y X£ff£U\ I S D Nfci£ v/.x^iv(Ri| 
<£>»B*SI1( ISDN NT 1) 6j6*ADS L-Ga£K3* 
iSLi^-ff LT< 5W;^X^NE XT (Near-end cros 
s talk)y>f X£U9^£ 0 r^l^COy-YXfi, fttc, it^i 

-c*-^i»k«^<c o ad s L&mm 3 ^ mm-r z> z.t\c 

£5 I SDN-£i£*g2 tOjS^J; 9ADSLe2&K3 
^LAD S LS^Wgfi (ATU-R) 4 
5 0 £:}b\ AD S Liilf v'^'rA«i]<^Jaft(^a-cfc5A 
DSL^lgl (ATU-C;ADSL Transceiver U 
nit, Central Office end) 5 jLfct&^Cfi, ADS 
LS»*ft(SH: (ATU-R) 4j&>kJ^/t»^<bigi:& 
9 > I SDNiSiS^fM'J^KKl SDN L 
T) 7^1(fLT< Sf^YXiSNEXT/YXt^ 
0, ISDN6^XfA|toS*gI(lSDN N 
T 1) 6^IILT< 8f»yY^SFEXT;YXfc 

[0 0 0 4] ^CT\ fg^O I SDNii^f '^fAt 

ttifc*, ADSL»*fl!3£B (ATU-R) 4*>e>j| 1 
i5ADSL«*«SI (ATU-R) 4|:ffi 

^ i sDN^m^^j^m^Mmmd sdn nt 

De^bMltNEXT/YX^E^ ffcfe*, 

[0 0 0 5] £(D*:a{>, ADSL«S5fc«H36tt4^»ft?> 
ixSADSL^r^ (B*-l±-f) <0 h — 

FEXT/YX'^J;t;NEXT/YX(7)^i|il^ 

V^NEXTV ^X/&#<0#tt£$r|£U ^(O/^Xco^ 
-Y W =»5/Ylf— (TEQ ; Time domain Equalize 
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y— -Y >"-Y If— (F E Q ; Frequency domain 

Equalizer) <A#jft£iDuK3ii:T&SU T E QJfkXfF 

[0 0 0 6] 

£C#t^ 0*^T*^. f X'^gE#^ I SDNiifS^" 
10 ^^9|-C^Jt9#^5^~£ilifC0TCM- I SDN* 

NEXTyYX'tiitfFEXTyYX^II^Zifi 

[0 0 0 7] £CQfc», 0WTCM-ISDNM* 

CO I SDNiifS^Si»JCS(OADSL«*«SIl (AT U 
-R) T*l*. FEXTy^XjoiOTEXTy^XcoS 

^i^i5/^X^NEXTy^X, FEXT 
y-YX£-9]9#fcofc*&"Ct, loOiSf-^W: 

£5fcWc, a«[«*-C»JSl:^WkLfc9, ^MS<o 

[0 0 0 8] ^o±5*raH*»* 

30 f Sfc*tC^$Jxfet^T*fc9, T CM— I SDNiiff 
^eiSKSr^L^y-YXtoJKSSrSttSi&^Tt, ^ 

5 w <h £• B ft «t -r -5. 

[0 0 0 9] 

40 Ta«^s*»to^-fia«ss«36^ea*nay-Yx 
>^a«s«ic*3i*T, fijea*(o#-fia«ss«(o 5 ^ 

*3S«tc5ffiv^ffl^iS#-fia-(SSIIl^feea$ti5NE 
XT7^ X^A,^-e^sg^^Sii^^IEi-5ig^^ 
■ftSSO^t«»:4:le« Lfc N E X T J -Y X#,^-^ 

t5iE®^^^~ma(f^H^5^*^H^iiiv(|t(co 
»^fia«s?a^&ea$ tts f ext/yx^ 

ESLfcFEXTyYXfisaf-^i, mifaia^-fi 

50 a« ^Ka> 6 fijffiN E X T J -Y X^jSiS^ ftT.f fci&-g> 
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fcttflflEN E X T y 4 X9hm j T-7'sl'<D*?fc&mzm^ 

A^FEXTy-f xtf&m ^htt itm&\az mm f e 
x t y ■< xm&-7)\s<n^\m.mz.%>^ *xtemm& 

[0010] ^^B^-c-i*, *»ttii, 

mmnfflX'ommtnrnx'mmztixmmL* mm* 
- merits z^mfr^mm^-zfri. <o s miess* 
■fM^jS^-fiii-ff mmt>*% n e x t y ■< xfrfcmz tix 

lE^WlOjS^-aiaif ^E*^ F E XT J -T X*5gjg$ 

ti-c t ti^ici-im^mitm^ f e x t y x&m?-- 

■ffli ^iga-c *> s c t & <#m t -r z> t> <n t* & s „ 
loo 1 1] ^w^?flT-ii, *mw:te. ¥~mm 
mmmmxomm t ^mx-mm* t o -cai« u stria* 

<a£¥dfia(f =S£B*» f>NEXT^ X^S £ iXT t 
fc*frtH:, jg(SWb«fcNE XT y -Y X«»T— ^ 

sg^iMrojS^-safs^eA^ f e x t y x«sei$ 

ftTt fc^lcttiglS^bSgK: F E X T y -i X>mkrr— 

[ooi2] s&k:, sa« 

-C"foS*\ fc6VM£FEXTy^X-C&>5/^£r¥lJ0?rt"'5 
KfW^t-S^i/^T, ButaNEXTy-1' Xroit-g-iCHNE 

xt y w xflufcf-^uw^u^jjfcfcs-ai, >-c£ji£ss# 
tfcfclftiE-t-s— BJffaFEXTy-YXco^-g-tciimiia 
F E x T y -f x-rjrt 1 — ^u<o*-(t«SKcK:S<5t^TeaS 

[00 13] ft<D*W?H:, Sfefc, affair 

mk<r> ¥~ mmmmmfflx-mm u— a <t>T-^& 
-?k±c tea * *i 5 y ^ xw-earaBcKft* £ * 5 

'C X* -vv-tevuSfi 5 r t i: i" 5 t <£> T? 

[00 14] ^(D^W-Cli, ^ZlftS&ggfiTC 

M- I SDNfiSKtfeO, ^W^-maff^Eli^ 
1ST CM- I SDNeiSK^^LTCM- I SDNiiff 
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U ^SlItAD S L-fej^S§5r^*LTAD S LidtS 

[0015] s/t, Rwasw-ett, T'-fgmvm, * 
saft ^b<7? 5 *j*^EicjSv^ii(75ji^-aaffl3SE^ 

^e^^ixSFEXTy^C XSr-^trfiaSB»ttSrflKaK: 

*iE-r zm&mu&<om<\Mik«:KM Ltz fext^ 

tcffii/ ^iiroffi^ -fiaffi ?> n e x t y XiiseS 
SiiTSfcS^tt,- WEJS^ziftafllSIR^feFEX 

Ty-YXjjse^^ixTtfc^tc'b, sfrfs fext/^ 

[0 0 16] ^co|g^T-(i. *i6»4, *~fia 

«3fillMTroa«i:roM"CIHIffl4:i:o-caitL, fuiE* 

20 w<D'ft¥~m.mm%imfrCbNEXT ; j xfcfcmztix 
tfc^icii. atS«SMb«»-FEXTy-f x«*-f— y 

^M^ji^-Kam ^B^ib F E XT y I" XASgl^ft 

>\s<Dm\\&mz-%k^x f e x t y w xsr^tfeasig» 

[0 0 17] ^fc, !*<0«WT*li, *SBtt, ^"tta 

30 mgimfflX'tnmmktDfflxmm* t-oxmmL, mm* 

roEfllUfgf^ti NEXT/-f Xi4S-g^$lxT# 

^■aii^jg^ - aaft ^B^^ ^FEXT/'f x^ses $ n 

•Ct fc*&-Ktt«JS<lMfc«*c: F E XT y 4 X&m^-y 
/W*$lt&mzg;^\,^X FEXT/-C X$r^tfe^SS# 

[0018] *fc. j^wig^T-ii^ ^-fiait 
iSB^ibes^nsy^x^wLT, next/^x 

-Cfc5A\ fo€.^liFEXTy-<XT-*)2.7l^*IJ»i-t-5 

waAtS'jv^T, BfrfaNEXTy-cxro^tct, ttr 

IEFEXTy^Xco#^-{rtj N HtTEFEXTy^X^Sc 

1" 5 r t «: MHtt t -T 5 W X- h 5 . 
[0 0 19] -£tz, 9c««WTI4, f-^glfroi, ^ 

so -fiei£fcS:frLTa«-f5**0>*-*ara3sita»& 
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F E XTy -f X*£tfe2e»#ttfc»Bfc 
«iE1-*affi*<b»<0«bffi«k*E« Lfc FEXT/^f 

^LfiyScKS-S^T, BuiaFEXTy-YXSr^-tpeiSK 
^**«lc»]Ei-5igJC^fc»i:, ^r^L, flu IE F E 
XT y -Y XiSS-gil$ns»ira'T?^^7 f — ^gfSSrfr 5 - 

[0 0 2 0] fc<D%WXte, #3£ttte % 

— sea&K*i»*ffli^6«fli^9 f -*^±9, smew* 

ffllOffi^- fiiiff £§B^ bNEXT/^ X^eS* ft 5 

tf>kFEXT/-fXd*fia£ix5fflra-Ctt, r-^Slf 
«rfif5i:**c, StS^fcSKFEXTy ^Xlff- :/ 

[0021] *fc, ik<ommx^ *£§Bfi, 
(?)£friHfgf^ bNEXTy^ X^a ^titf 

««^e>FEXTy-YX35«fia*ttSfflW-C«:, 7*—* 

g«*fT5£*fc, ajES«Wb«^FEXTy-f xffift-^ 

— -fswmt&mcm^ ^fext;-/ xsr^tpea? 

[0 0 2 2] ZfcO*M-Ctt. £fbK, ^-fiii-ff 

3SK^&eg|$tt5y^XSrj|^aiLT, FEXTZ-f X 

mie«u*jw»ow»fffl*^s^v^r, buIefex 
t y -y xco*b^^(±buEf e xt y 4 x^x—Xa-gd 

[0 0 2 3] 

¥~ fiiifS"Ci>5TCM- I SDNiift Srft 5 t^i 
iHf ^E^r xDSL iifi^S;^ 1 offcSAD S L ii-ff 
[0 0 2 4] ElUd. ^if:i5r>f v^A-Sff^K 
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Kirfc^T, 1 1 f^TCM- I SD NiflHU^AD S L il-fH 
m&mm^f-f&'P&m (CO : Central Office) v 12 
(IT CM- I SDNiiftSrfT^fcfeiOTCM- ISDN 
feSK, 1 3I3ADS LiiiSSrfTpfcftOADS L<£i£ 
IS, 1 4f3ADSLei£Egl 3£^Lffc<7)ADSLSS* 
fiffiB (12**-$*) fc ADS Lffllf Srfif 5 affile x^^? 
OADS Li$*0UIgg (ATU — R ; ADSL Transce 
iver Unit, Remote Terminal end) , 1 5 1 1 

fttADSL am zmm-t z> a dsl jawse (atu 

10 — C ; ADSL Transceiver Unit, Central Office en 
d) , 1 6 f3:T CM— I S D N jSi^SS 1 2 LftfecDT 
CM-ISDNSMffii (H^-frl*) &TCM-IS 
DNa^SSrtr^afl^e^A^TCM- I SDNiffi*«i| 
£t(TCM-ISDN NT 1), niiHillrt 
t'TCM- I SDNH|S:l»t5TCM- ISDNg 
iSKTCM-ISDN LT), 18f3TCM-IS 
DN&iiffTCM- ISDN LT) 1 7 t ADSL 

mmmm (atu-o i 5 tomx^ti^tKommo 

20 yhP-7l8lt 01^"t-S-&ia<e?3, T CM — 
ISDNfMgl(TCM-ISDN LT)17. tL 
<fj:ADSL^i|gi (ATU-C) 1 Srtl^t^tl 

[0 0 2 5] <c*>\ «*ftWF<oic5-ctKMUfc«t5 
ADSLSS*«iI36H: (ATU — R) 14^&£*:» 

.-&^«:, aii»t±5^ a^-fiafssnt^sT 

CM- I SDN^ftil^B (T CM— ISDN LT) 1 
7^S^ia^igLfcT.CM- I SDN-gj&fcg 
1 2*5iUSADSLfiilSBSl 3^^LiS(fLT< 
30 y^XSr "FEXT/^f X" tp^-^ IS^ZlHf 
gltftSTCM- I SDN«S*fl(3SB (T CM— I S 

dn nti) 1 6&M&mt6mz&*)mm\.itTCM 

- I SDN<5i£&Sl 2*S±tf ADSLfigSKl 3£^L 
SMS Lt< -YXS: "NEXTy^X" tff-S 0 

-tlt^L, ADSL^Kf (ATU-C) 15W 
jLfctfr&KI*, ADSLS*«81' (ATU-R) 14 
^fe*fc*&fci»t*9, "iE^ZlfiaftSgB-tftS I S 
DNfe^v/^^A(0^(Ri!^e( ISDN LT) 1 7 2m£ 

40 SHIHfgBi&S I SDNe^>-^7"i.<7)iS^B(I 
SDN NT 1) 1 6tfmmi>X< Sf^y^X^FE 
XTy-T Xt 

[0 0 2 6] H2tt, ^WSWKlffiS^-f ^^Migl 
(OHMISl-CfcSADS LflfcfeMKH: ( ATU — " 
R) 1 4 0a^f^T ^ A^^7)S■(fSP^V^LIig'^fl|:ffl^ 

5o El^fcl^T, 14 1ll7tP^Pt;y>'y^«A 
/D=»W<— ^ (Analog Processing And ADC) , 1 4 
2tt#YAh7W37Y'f (TEQ) , 14 3HAA 
50 *>9 7;U/^7^W<y77, 1 4 4(iBtffc7— 
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(DFT) , 1 4 5tt««»K^^ W=»7-f1f 
(FEQ) , 1 4 6li3y^f^-v/3Vxy^^. 
>^^r — ]) l/Jf ( Constellation encoder and gai 
n scalling ) , 1 4 7 it b V (Tone orde 

ring) , 14 8fj:7^V^»!j-y (Deinterleave) . 
1 4 9, 1 5 0l$7 t X?7>7sl' • 7^-17 — K^i 5 — = 
U-^ ^ (Descrara and FEC) , 151, 15 2 (3:1^ 
4 9 y y ^y^fxy^ (crc), 15 3ttS 
hP-;U (Mux/Sine Control) T* 

[0 0 2 7] tfc, 1 5 4C£^-f A W =»9>fif 
(TEQ) 1 4 2i:»LFEXT/>f Xffl^fttgi 
t5TEQfflFEXTf-^K 1 5 Sfi^-Y^ K> V 
^7^f (TEQ) 142WlNEXT/^XfflO 
fiM8fc«:ffl#rf5TEQfflNE XTf- X/K 1 5 6 f£/a 
S'SKy W^7-ff (FEQ) 145WLFEXT 
/ Xffl(7)#^£Ji&r 6 FEQfflF EXTf-^/K 
15 7ttHft»>7W37^f (FEQ) 14 5tC*t 
LNEXT/^f Xffl<7>HI*«:ffi#rfS F E QfflNEXT 

[0 0 2 8] r r-T7\ r^^)(Df-^H5 4-15 7 
Ktt, ADSLi§«£te*5HU<7> b \s—~^> {f?mft 

^XO#M*fe«r AD S LS^ilKf (ATU- 
R) 1 4ffllT\ T CM— I S D Niilf ^3o(t 6 7^—^(7) 
±9, T^^ilt, FEXT/^fXffl, NEXT/ 
-fXEBU^K, ^^AWW3?^f (TEQ) 14 
2, )S$SH7W^7^f (FEQ) 14 5^t^T 
SJfc^Nfc£r7WlT\ FEXT/^X, NEXT/^X^ 

[0 0 2 9] Efe^ftf^SraftWrSa *i\ 

HfficOB^ltOADSLS^roiigg (ATU-R) 14 

• A/ D ^ 1 4 l^Sm^t-^fLLPF^r^ft, 
A/D^W^— ^SriiL-CT-f n^jfiflgSrr'-f 
7J5^&U ^ W=»7>fif (TEQ) 
l 4 2 tiiLT^M««<oaiS:^K«La*fT5. 

[0030] %<D&mmm<omi&mikwm&zti 

fcx — ^12, AA'>!J7V^7 1 4 3 * 

g*Lt, '>5 7yU7-^^^7 i^x — 
ft, «tfc^-y^*»l« (DFT) 14 4t«7-y 
^3E*S*V i«*b7W3?^f (FEQ) 145 

[0 0 3 1] -ett, ^V^-T U~ — ^ . 
y-Y y y^l 4 6 K i <9Constellationx — ^ 

*S£U h>t-^yy^i4 7t-/yr^f-^ic 

fftL, T^^7^;U-7t!7-Ki7-3^v'3 
V14 9T'FEC^^7y^IU i^Cio 
Tf£, >^—y — Xl 4 8«rAWt"C-7 f ^^7>'^ 

• 7t7-Kx7-3U^^ 3 yi 5 otFEC^ 
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>ffsy^l51, 1 5 24ff4ot, Sa^^^/v' 
y^^yhp-yu (Mux/Sine Control) 153fCj:9 7* 

[o 0.3 21 -t^as* +*» (co) nm hjh=i 

^Fn-7l 8rt*TCM- I SDNMffil (T CM- 
ISDN LT) 17^, ADSLlfflgt (ATU- 

o 1 5 t<nfcm<o$4 ^ >y<Dmm&t o-cv^co 

T\ ADSLSMISI (ATU-R) 14^ NEX 
10 'T7>fXt, FEXT7YX(7)^Y S l/f&mWX* 

[0 0 3 3] 0^9, ADSLa*lIf (ATU- 
R) 1 4f£, TCM- I SDNHf £ AD S LiifftO 
HIJBKitK f ft^Y 5 y^b^ot^STCM- I 
SDNfeiSKl 2±«r--r — ^3&s±o-CV^59fE^ffi<^ra 
(1, ADSLfeMl ■3*^LS«-r5Sifr r r-^ J ?»g 
mil fi:N E X T / >f X^3§£f-5 h<D t mVfrf 5 — 
;£\ »ffe^^r/^^otl^TCM-I S 
DN-lH^Kl 2±5rr r -^^T■oTV^5^B#^(7)^^l 
20 AD S 1 3^LSift5Slfr-^^FE 

[0 0 3 4] £<Z>fc»v *HJ6^ffil<75gm^-C(i, 
^^Ah7>fW37>ff (TEQ) 14 2 > *3±lfl« 
»»WYW37Yf (FEQ) 14 5(1, T CM— 

NEXT7-fX^t5t)^i:LT, Zftt'ft, TE 
QSNEXT7-y;H5 5, FEQfflNE XT7 — X 

30 [0 0 3 5] — TCM- I S D Nfia&g 1 2 ±Srx 

(TEQ) 142,tiJ:tJ!|l««W>fW37>ff 
(FEQ) 14 5tt, FEXT/^X^^t^t^i 
LT, TEQfflFEXT7-^H5 4, F 

EQ«FEXTf-^H 5 6 0^fcffi»4:f fflLT, 
«?ra«**) 5 V ^ttfl|tt«c««-C F E X T y Xfc^tpe 

[0 0 3 6] El 3 (a) - (d) (C, ^-fAK^W 
37-Yf (TEQ) 1 4 2*5iVfflj6»K7«^ W=»5 
40 if (FEQ) 145t\ NEXT/^X^FEXT; 

[0037] 03 (a) f3, T CM- I S D N<£2S& 1 

M-ISDN*StU 4 0 OH z «: 1 mMt Lt, ± 
<9 (Upstream) t , T f9 (Downstream) <fc 2rjgi 9 ^ 

[0 0 3 8] S3 (b) .(i. ADS LftiSKl 3*^U 
AD SL«S*«3g« (ATU-R) 1 4 T^lf £ ft £ / 
50 -YXSr^LfcliOt?, T CM- I S D N-gi^SS 1 2 ±£ 
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CiScSixa-r — ^<0±9 (Upstream) , ~F 9 (Downstre 
am) tC[s]J9ILX, NEXT/^X, FEXTy-fX^ 

[0 0 3 9] S3 (c) *>f^K^>fW37>ff 
(TEQ) 1 4 2,*3j:tWSi£Sc Ky-fW^-Ylf 
(FEQ) 1 4 5X\ NEXTy^XfciVFEXTy 

TCM- I SDN<(£i£Kl 2±^ei^5r- 
^ri*_k9 (Upstream) , T 9 (Downstream) £#J9#t> 
oX, NEXT/>fXfcFEXT/>fXtiSJS^4 

T^yit, Slit ftri *f 5 * X* ^ 0#P*1 A^ 5 r t 
£^LX^5 0 
[0 0 4 0] El 3 (d) tt, ^>fAW>fW37>ff 
(TEQ) 1 4 2,*5±VjajfiS:K>^ V-f ^y^-tf 
(FEQ) 14 5K*5^X, NEXTy^XiFEXT 
y^X£a^9#*?5JKK:, ^titc-a-^-yrX, «*7'>f 
/^^NEXTT-^1 5 5, 1 5 7, FEXTf- 
Zf/Ul 5 4, 1 5 6 ££93 9#;tX#m h U—^^^L 

EQ142. FEQ145»:NEXTf-y/H5 
5, 15 7, FEXTr — ^1 5 4, 15 6/$>fc£CQ 

T\ NEXTy-YX^f^^ TEQ14 2, FEQ 
1 4 5ttimNEXTr-^H 55, 1 5 7C£9 

a£MS&4X*£^5C0^U FEXTy^XtDf^ 

li, TEQ142, FEQUS^ftlFEXTT- 

^1 5 4, 1 5 6 (-J: vmmmz&j&z^tZo 

[0 0 4 1] rcofe#>, C1CDEI3 (d) {Cii^i~£. 0 
«Ftt^y^XC0l:, ^(0i|5NEXTy^XfcF 
EXTy^Xt^OfbJStlfea^-Ct, 
tl<DS^ X^LfcNEXTf- 5 5, 15 
7 V FEXTf-^H 5 4, 1 5 6C0«M»l^i 
9, FEXT/^X\ NEXT/^XtC^fLgiJ^tcaj^ 
^fta>«\ S'J^^^Hg^iR^$^:T^5^X% NEX 

KfctK 13 (c) <o»*i:Sfc9, ««pBBXiR*-ra 

[0 0 4 2] t£oX, *HJ£^?f5fii 1 (OxV v^A-iHf 
ISBUUltUi* MAW-fW3?^f (TEQ) 1 
4 2*5iU«J«ft«cK^-f W^^^flP (FEQ) 145 
^■^it^frKlo^X, FEXTy^X, NEXTy^/X 
fflOf-^H 5 4-1 5 7t8lJ/r|cRtn, FEXT 

y^x, NEXTy-f xicjsisx^taftSrttffl-rsi 

ptCLfccOX, TEQ142^o±U ! FEQ1450hL/ 

-^y^JBBt'it F E x T y x\ next/^x^ 
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fcS^tmsi:*^ ADSLii«<Z>B8tt. FEX 

Ty-rx, n e x t y >f xttaicgiiat 5 r t t 

[0 0 4 3] «*<0«fili:ih(l, s/ 

NJt4refe#X#, ^7~-3g£tfft4^T^9, ADS L# 

tr^««rtX(oe3l i/- h £ft_h £-^5 r t ^x£ 

[0 0 4 4] *fc, **Jfe<OJBIilX«:. (C 
10 O) 110|slffl^yhD-7l8^TCM-ISDNi 
1S1 (TCM-ISDN LT) 1 7 ADSLl 

lit (atu-c) 1 5 t^pux*, ea**^ 5 

I3ffl*<b5 i.5fr-Lfcfc*v ADSLS»*«iI3£K (AT 
U-R) ft, NEXT/^Xjoil/FEXTy-YX^f 
£^-f 5 >^£;ft8fcl,&< Xt>, NEXTT-X/H5 
5, 157i, FEXTW/H 5 4, 1 5 6 t 

9 #x.xftffli~5 r t a* «n»Kfc £ 0 

[0 0 4 5] ftfc, **SfecOff0fll 1 Xt*. ±i$^ i 5 
*«K*ADSL«*ffl8ll (ATU-R) 14C 
20 gfflLXiSiMLfc^, **M*ADSLJaft<3Sll (AT 
U-C) 15tCig/BLX, AD S LmMmW (ATU- 
C) 1 5(OTEQ^FEQCOjglS^tSS60fc*tc:, -tix 
fhNEXTy^Xffl^NEXTf^-X^i, FEXT 

y^xffl^FEXTf- zf^t^mn, y^x^w 

X-t^'r— y^S:§J 9 #x_Xf£ffl £-^6 i 9 Lf^ 
Unfile £t0»£\ ADSLffflgf (ATU-C) 1 
5 36vfe*5 ^tfcfcS^X, ADSLKIlffil (AT 
U-R) 1 4^&afc*^tti3ffiiJfc9, fi^ZlSiift 
I SDN'g^^^^ACO^"J^g(I SDN 
30 LT) 1 7^lltt< 5^F8M>f XrfSNEXTy V 
Xi:40, £»mg«fcfc5 I SDNfe^*^ 

ACOS*36B(I SDN NT 1) 1 6A^jfLX<-5 z F 
^y^X^FEXTy^X^ £ Q 

[0 0 4 6] *Hlft^lilXtt. ±ii<£>±-5 

^ t*S (CO) 1 l^i^VhP-7l8^TC 
M- I SDNifiiADS Liilf £CD^X(5i£^ S V 

»e>-$\ Piffle ^ 1 8&*< LX WiiWBBX 

40 [0 0 4 7] tp&m (CO) llK9J#9**f 

s^SMaitt (m^^To ) **»tt", next/^x 

^iU^FEXTX^XO^-i'^y^ tibtTC 
M-ISDNlfiffig (TCM-ISDN LT) 17 
^MlfcTCM- I SDNjsiS&l 2*^LfcTCM- 
I SDNiSffcor"— ^co±9T9co^!9#^9^-Y 5: v 
^«r, ADSLS*lgf (ATU-R) 14lCii£af 
5±5I^LXbft^U ADSL«S*ftHKH (A 

TU-R) 1 4Jfl*-M£.liBProposed ANNEX C of G. dmt, 
ADSL under TCM— I SDN noise environmen 
50 tM NEC, ITU-TSG15 Q4 D. 156(WP1/15) Geneva, 9-20 F 



15 

ebruary 1998 ± 5;*fj£-C\ TCM-I SDNiHf 
ADSLS^IIgf (ATU-R) 1 4 frcy ^ X-f&ffiW 
XTy>fXtiJ:UtFEXTy^XtftfflLt, ^ixfbo 

[0 0 4 8] r<z>J:5*c-rixfi, (CO) lit 

T CM— I SDNSHf t ADS L SHf i COPflT'X — 9 CO 
±.*9T<9<nmn*t &4<tt, NEXTy^ X*5j;V 

ADSL3ft5fcfl(3g« (ATU-R) 1 4 ri*0i|x.«HProp 

osed ANNEX C of G. drat, ADSL under T CM— I S 
DN noise environment ■ NEC, ITU-T SGI 5 Q4 D. 15 
6(WP1/15) Geneva, 9-20 February 1998 ^tC J; 
T CM— I S DNilff \£j3tfZ>7r — 9<n±.*) T9 <E>**f 
S V^SrffiSSLfct) , ADSLS«t ( AT U — 

r) i stc/^x^tBiEiss (gi^-fo ) 

^lifcotlt (CO) 1 ltd, £ffctC[5j|8:=r 

<^3SKtc:fBrib5fcaS:Jpx.5 - fc < Steffi It, 
AD S LiSs*fflii^Hc^5fe^fc^tT\ NEXTy-fX-C'fc 
5t5\ *5V^FEXTy>fX-efc5^SrB»Lt, N 

ffi-C#££^53Sb*t>£CSo 

[0049] $m<DMiR2. mc, ^wfcas^-f 

2T'*>5ADSL**«§1I (ATU-R) 1 4 CQiHf 
^A*<D$«»fc^LttSre#ffi« (£AT\ £ff^ 

5 8f£TCM- I SDNa<f*C*5tt5eiS7lx — A+t 

-*ONEXT;^X, FEXT/^X|Ci5fta»tt 

TCM- I SDN^Fj^/^X^r^V-feyL-gp-Cfo^o 

ffSUCfcf-U TCM-I SDNf^y^X^t^;^ 

[0 0 5 0] 15tt, HifS^fl^CDTCM- ISDN 
^7 <YX*-y VirA-gfll 5 8 <Di$»ft»/8<7)~ 
L.fcfctf>^*>5 0 HKfc^T* 158ali»*SS, 15 
8 bttF I R (*Kfi->T W^u*j£3£) 7 4*1*9, 1 5 
8 c teS^iA^Sfl, x 5 8 dtt7>f^«»Si|[W, 1 
5 8 e ttTCM- I S D N 7 U — A 17— F'<9 — VfEtg 
ftl, SW1 -SW3(i-ttt^^^ s/^-CfcSo 
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158fli, NEXTy-YX^it/FEXTy^^Jx- 
-tWcit-f 5TCM- I SDN7U'-^ , 7-hV^-y 

[0 0 5 1] F I R7-f^ 1 5 8 btc*5tt5, 

h(k, n) k = l~M«:, F I R7^f/U^ 1 5 8 b<7)7^/U 
9, NEXT7^Xffl^ FEXT/^Xffi 

±, el*. »S£ff-^fT5ik dii, gJE&oQTCM-l SD 
N:7 K^-vtT^j; h 

[0 0 5 2] ft^ftf^SraWfa. *-t\ adsls*, 

M£K (ATU-R) 1 4*5itfADSL««SSK (A 
TU-C) 15^, TCM- I SDNxi'if ic*5*t5±5 
(Upstream) t T 9 (Downstream) CO^^f ^ V^SrjgJBS 

Pl^yhp-y i 8«CM- I SDNSff t AD S 
19 T CM— I SDNiifSJd*5ttS±!9Tl9^*^ 

^<£^»*&fcltt:, #J*.li, BProposed ANNEX C of G. dm 
t, ADSL under TCM— I SDNnoise environraen 
IM NEC, ITU-T SG15 Q4 D. 156(WP1/15) Geneva, 9-20 
February 1998 tStCiS^ffi^ TCM- I S,DN(D9 
>f-;y^«?i8at5rt3fi s t't5o rixKJ:!!>\ ADS 
LSB3fcffiiI3£g (ATU-R) 14fcitfADSLJHB8 
B (ATU-C) 1 5 1*, TCM- I SDNiHf K*3tt 
5±9 (Upstream) ^T"9 (Downstream) B#C0^ U-— A 

30 [0 0 5 3] £fc, :<07^A7-hU i"C(C, if 

!7— hX«t5NEXT/>fX*i±tJ!F E XTy*Y X-tft 

^2 COT CM- I S DN^Pj^y X^r^V-feyuSfll 1 5 8 
"Cli, AD S Liiff ^frfctL-CV^jrV^ffl^, TCM-I 
S D Niim^cO^ 17 - KfeigcO^t^^-r 

y^Xo^AASftTi^Stfeffi-e, ro^ftffifgLfc 
7^ hv^^ — ^SrttffiLT, UT<D£otcl,X 

40 [0 0 5 4] ^(OTCM-I SDNT*7^X 

^rtVt^ffil 5 8 "Ctt, £i\ TCM- I SDN7^ 
— A 17— — Visit* 1 5 8 f ^e>0»J*tf (0, 
1, 0, 0, 0, 0, 0, 1) ^-y^f)/j:5TC 

M- I S DNiHf i,Z$sn^>y Is— hV<^ — Vff5t] 

1 R7-f;^ 1 5 8 b tcdMt^o SW 
1 - S W 3 -f T ^ O F F tRffi I - *> 5 1> i 1" S o 
[0 0 5 5] HkK, SW2&fflCX. C^)FIR7^U 
^ 1 5 8 b<Z>ttl£MgrS«r, NEXT/-fX, FEXT/ 
50 X8iJ/rjc8*«l 5 8 atc36 9, TCM— I S D Nifi 
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m id** ft * 7 U— Ay— h~<D&m<om, adsl^ 

13^LADSL'a*18t (ATU-R) 1 4 [Cgt 
»W^S-(fm-^A^U (n) i LTfciI£*xT< £^F# 
/*Y Xfl>(b±iEF I R7^^^ 15 8 b<£>aj;*J#S*£:tt 
lit, -t^»*jBr**m*tTMefcr5o 

[0 0 5 6] jfcK:, SW3, 
m^'tT?Ue^S^iA^SPl 5 8c ifC T T C M — ISDN 

7 U~ Ay — KV^ — >ffP\d tS^ii^, 
^.ffi^7fir5ile* d&^^^SSWWi 5 8 dtc& 

&^;7^A^#^n?IJh ' h* = h + *i • e 

* d 

[0 0 5 7] r. C0»f^frC £ 9 , F I R7>f )V$ 158b 
^5E*fS^5r.i:^*f9, N E XT J 4 X*5 ±tJ«F E X 

iim^W*&Stt5BU^*9gLT, FIR7^W15 

8 b y ^ >V9*&WR9\ h «:!«»: JE»fi" a r. t ^ i 
19, ad s Liiff ^WifeStuSHtrtc:, #:7-f;u*«$rfT 

£lJh£rNEXT/-< X*3 ±t*F E XT y ^ X-Ztl^tMD 

[0 0 5 8] ^rLT\ ADSLe^Mfe^tlfcl^ 
H TCM-I S DNiHf td*5U^T^ U"- Ay — 

y^^io^t(7)^, sw3. sw 

SW2W*4PBi:T, ADSLiiffi^M*& 

T\ TCM-I SDN7l/^7-Kf»^-V^ 
y # 1 5 8 f £rfMcU ifcifclft&gff'ff^A^U (n) 
t LTAW5AD S Lf1f(ff^b®^f^)J:3 

[0 0 5 9] 5#8L3lv± 9. TCM-ISDN 

fr-efcSd^ t<OPfl(i, y l^-Ay— K^ — :/GQ-i£i£ 
ta^tt5FEXT/^X^J;t/NEXT/'fX(?) 

[0 0 6 0] J; p ^^LSI^r, FEXT/^X, NE 
XTy-YX^^^^^LrfT^, 2oW7U-i.7 

% Vr/K^b-ST, AD S LS«-ff^&9IS, 
TCM-I S DNififfB#<7>y U~ Ay— Ki&ffB*^^ 

[0 0 6 1 ] Sfot, *HJ6^(i2tcJ:tt«, T CM 

- i SDNiilf tc^ry u— Ay — kv<^ — 

&gk&&z>tiz>—Jj, t cm— i SDNiiff \z^x7 

L-— Ay™ K'<* — >:6sea£3tL5«FWJ-ov^T(i, F 

ext/^x.next;^ x^^ntcatjj; l/c y u- 

— Ay— K z Fi^y-rX^^r'Wiryu-t-5C^^J: , 9, C 
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[0 0 6 2] TCM-I SDNHf^V^T 

7 u— Ay— hv^— ^eafeSftsra^ov^-rtt. y 

u — a y — K^B£ /^Xz)^tvt;^ti5:^:i 

^y— ?g£5£#t>~nf act^-ct, adsl 

[0 0 6 3] ft**, r<7?3ltfe^?Bffi2-ett, TCM-I 
10 SDNiHf t£*5tt5:7 u— Ay — K'^ — V&fllffl L 
^coy Ay— hv^-^^fe^^tvar^, 7^ 
-Ay- K^Fi^y ^ X^r^f-r viryu-rai: 5 KSftlJJLfc 
. *\ *||0^T*ttrtL^Pfie)-f, TCM-I SDNiUfK 

if * # if -e *> ft f f ± v \ 
[0 0 6 4] SIJ£co^«l3. fok^ *«Wi:«5r>f^ 

[0 0 6 5] H 6 li N *5SMtc«5x ^^^iHf^g 
20 COlljSg (7D?f^ 3 -Cfca AD S LS8*Mi£tt ( AT U — 
R) l 4 0)S«5R<O«*«:ttWB6?llc*bTV^5 o 
^i-«t5t-, ^JfiCO?B«8 3COADSL!SS*fti|3£|I (A 
TU-R) 1 4<Z)gff ^(i, E2*i-||Jfi^?Bffil<7)A. 
DS L«S*fi"lgB (ATU-R) 14 0g(f^OW^ 
fjTEQfflNEXTf-y;H5 5, feitJ^FEQfflN 
EXT7-^H5 7^LT, TEQfflFEXTf- 
^15 4, jb^t/FEQfflFEXTf-^H 5 6 <D 
WCXVTEQI 4 2:&J;tf<FEQ 1 4 tc^ffi«»«rffi 

30 [0 0 6 6] rCT\ rjl^^FEXTf-^H 5 
4\ 15 6lull AD S L»<ff &i£#)Z>m<n h 
i/Wra^CioV-C, ADSLS*igf (ATU-R) 
1 4fflX\ T CM— I S DNiiff IdfctfS^— ^<^T 0 
(Downstream) (t^[p!^ b~C F E X T J A X^e^$ ix5 
FEXTfflWCCO^^-Y AK> V^^y^lf (TEQ) 
14 2, ISfiSK^ W ^7^f (FEQ) 14 5(C*3 
V^TiSJ£^t*^^"C M^— ^^^*fT*V\ FEXT 

40 [0067] jsfcK, c^iijso?Bffi3co«paaj»oi!if^ 

[0 0 6 8] *SU*C0flgffi3C0gffi*T?fi, ^^fAKy 
-fy^7-ff (TEQ) 1 4 2.:fcitfffli£»K*-f 
W37^f (FEQ) 14511 T CM- I S D Nfe 
m&l 2±^f-^^TSFEXTM*(t *>fA 
K^-f W =*9-YlMTEQ) 1 4 2.*3it^ja*»K 
y^V^^7>Cif (FEQ) 145(1 FEXT/'f X 
^Mt^t^tLt, -tiX-etl, TEQfflFEXTf 
-^H5 4, FEQfflFEXTT-y/H5 6^fe 
50 i^ltffltt, «FW«**>5VMiJ«a6*«*-CFEX 
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[0 0 6 9] — *\ T CM— I SDN-f£i£&gl 2 ±£7^ 

FfHT-t^ ttl^ftl, TEQfflFE XTr — ~7 )V 1 5 4, 
FEQffiFE XTf — ~? }V 1 5 6 CD#Nfc#^t2r{£ffl L 

[0 0 7 0] I3 7tc, ;£^*£<7)^l;3k:J;£^— 
#ftU&Af3:, FEXTfflF^CD^-? h U— -V^L/c^ll 

*6<o«glB3<z)»fric*5«tSF EXTfflWJ^— *ei£<D 

FEXTffl^liNEXTfflP^ILXTEQ, F E QCQ 

f*,- FEXTMBra<7>*t? h L ^^^Lfc*HjSfi^?Bffi 

3i7)*^t:t5lt5NE XTSSfflCO^— ^ea&<?Dbf y hi/ 
— K &ftt^D(±v t£3fc<7)<fc 51-FEXTfflHfcNEX 
TKBWSriiLTTEQ, F E Q.<D^Wr— zfjlr&W K> # 
x.5*#< h ^V^Ltf^NEXTffir^r- 

[0 0 7 1 ] £^0^ £5^ FEXT» 
"T — *&mX*l±, »f*Xj»B*^i-«*^J:5^FEXT 
WP^NEXTif^ilTTEQ, FEQ«|f- 

"SftUi»A^^i-F EXTfflW^-C h 1^— ~>^Lfc:4& 

[0 0 7 2] rnfiNEXT^^S*(7)*^^NEX 

*-e*>5 0 — *\ FEXTJBMlt Xcoa^J^/hS 

tzfr^X, ft^tttcte, FEXTttMcoT*— ^eafefi> 
FEXTfflffl(0*-C h I — ^V^Lfc^Sfttt^ivx- 
ti^T^, dO||Jfi^ffi3-C(^ FEXTfflfflW 

[0 0 7 3] ftfc, NEXTEfflTU WJxiftC, DtC 
^i-Ji^tc, ffitimctti, FEXT»IH<0*-CH/-- 
^^Lfc**J6<o»IS3^-et, t¥*co£9lcFE 
XTfflJBiNEXTMffltiUTEQ, FEQO«» 

[00 7 4] FEXT^T*iRjfcLfc#Sc*N 
E XTSBM^iSffl Ltt)^mil^l4vc £ 
^l.TI/^o "(^i 8 ^TF-fX ? ^ FEXTy^X 
WWhl/-^ym, FEXTy^fXiNEXT; 
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^^^§3!3fiTh^y^Ucl^^ NEX 

f-»t5NEXTESB(07 f -*fiiS^li'y h u~ hO® 

[0 0 7 5] i(Oi5!5:iW^, -OH»SooB«g3T' 
(i, r^FEXT/^Xtci 19 hi/— -V^LTi&jfcL 
fc«FEXTM NEXTMBB-tiX^iXlC^t* 

[0 0 7 6] «ot, *jlllfi<0«ffi3 07 f -f 
10 KB»c±titf, 9 = (TEQ) 1 

4 2*3±V«»«:K^>fW35>ff (FEQ) 145 
CO^-tL^nt-ol/^T. FEXT/>fX©7-^H 5 
4, 15 6SrKtf-C\ FEXT/^X^T«h^ 
.^^^Lfc4»<tffi»*ttffli-5±5tL.fc«)-e, TEQ 
1 4 2*Sj;U*FEQ 1 4 5 <D b ^-^y^fflffi-CIl F 
EXTy^x»c:»a[*^t«*^*a)*S;i 9 
WH** 5 £ a«-c# a £ ADSL iiftCOBRtt," 

WCFEXT/^ Xtd i h 0OJ6te**«j*cfi!] 

20 5frfWTri s 9, ADS L*e&u— N-e^il«E«l4r# 
h ^rf^JJt^ ^£ r t &X% 5 0 

[0 0 7 7] -Sfc, *jliS^^3(Cj:tL(^ NEXT 
«*SrttiLtt), NEXT»imicH/^y^Lfe« 

[0078] ^tz, ^mm^wm3Xi^ ^^m (c 

30 O) 1 l^Pfflay hP-51 8^TCM-I SDNl 
mmWi (T CM— ISDN LT) 17i:, ADSLg 
flSt (ATU-C) 1 5 t(T>mX\ fcm^J 5 ^?<D 

mnztzzotcLstztctb, ADSLa*«8i (at 
u-r) is, NEXTy>fXja£t;FEXTy^x^« 

t^^^tS»U<tt), FEXTf-^15 
4, 1 5 6^T^^^X^*r5Ch^pr^t?£5 0 
[0 0 7 9] &3b\ *Hlffi<75?Bl|g3T?tt, ±^i5 
tC. **WSrADSL»5fe«!SIK (ATU-R) 14tCl 
afflLTRWLfcdS, *3BWS:ADS LHfllKK (AT 
40 U-C) IStCjgfflLT, ADSLllli (ATU — 
C) 1 S^TEQJ^FEQ^a^^tSgCOfca&tc:, FE 
XT^r«1tC h I/— F E XTr-^SrRlt, 
"f—^Bm&flCte^ NEXT, FEXTiPltt^FE 

ADSL lISi (ATU-C) 15^P>£5^i 
»C3&5(7)-C, ADSLB*W81 (ATU-R) 14^ 

ie#-Sii«iS«fc*5 I S 
DN-eSSv^^^^OJi-MSttC I SDNLT) 1 7 ri^ff 
LT<8f*y>fX^NEXT/^Xt4!) % 

so s-ffKatfca i sDNeafev^^^^cos^asKc i s 



21 

DN NT 1) 1 6^i£<ff LT< ^/-fX^FEX 

[0 0 8 0] *fc, *HJ6^ffi3-Ctt, ±i*(7)i.5 
4**^ (CO) 1 ltf>HJW=i V hn — 7 1 8^TC 
M- I SDNiiff t AD S LiHf t <7?MT^26 * *< S V 

[0 0 8 1] llJfcco^ffiU. *jb\ ±E*i6^?Kffi-e 10 
tt, TCM- I SDNlC±5NEXT/>fXEB, FE 

[0 0 8 2] rco||jfi<7^ffiU<7)^ 'y? 

A-ilffgttT^ TCM- I SDN,-i£i£fcgl 2±£ry ? - 
^^Tf9 (Downstream) , FEXTy^X^Mt^F 
EXTMt'fj:y-Y Xcq|£# £: g ft 5 x - ^g-ff <£>^£ 20 
ffpipt-U TCM— I S D NfeiSSS 1 2 Al&T — 9 
#±■9 (upstream) , X^^fSNEX 

[0 0 8 3] o^9, ^^*Sofl4^rr^i 
m^H^^f^-Cft, TCM- I SDNCOF EXTlH 
t-PfflLTx — ^gff C0^^rfT^V\ TEQ 14 2, F 
EQ 1 4 5£>jgJ&3Hb7) h -V^Ji, HJfiO?g«8 3 
co»&£ HHHK, FEXTMwm\ r"— ^gjf 30 

h U-^V^^'ffo^^-K^ixF E XT^-^yui 
5 4, 1 5 6C0^>f 5o 

[0 0 8 4] 0 9 (d) C C:coj|Jfeco^^4CO^>r A 
K^>fW=i7>ff (TEQ) 1 4 2.*5j:t/J«**K. 
^^W37^f"(FEQ) 14 5^*3l^T, FEXT 
WMMTFEXTf-^H 5 4, 15 6 Mis #4* 

:(0@9 (a) ~ (c) (i, 133 (a) - (c) i lUC 

(DWf&.h F E XT^WtF E XTf-y^ 15 4, 
1 5 6 frc ± 9#$t h l/--y^LTV^5^t, 09 

(d) fcia»0»Ji*<Z)«»i:<CSo 

[0 0 8 5] 0 9 (d) ^TFi" J: 3 tc, CcoHteco^fig 
4(?}i§'£\ r f — ^rfT? FEXTfflW^ TE 
Q 1 4 2 , FEQ145 -tiX-PtltoaJS^WfcBcOftft h 
1^-^y^^fTofcFEXTr-^l 5 4,1 5 6^ 
J: y> , TEQ 14 2, FEQl4 5tttftlid s FEXT 

9 (c) C/TtNEXTy-f X^it/FEXT/^XCO 50 
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fcR^tt^RJSS^Jt^a^t »>S!9. FEXTffl 
M T— JS»^ L, fcKSI*!* , ^FEXTfflPflT'^ofc 

[0 0 8 6] o*!9, **JfecO?Bffi4-CI^ FEXTffl 
JBt^*TEQ14 2, F E Q 1 4 5 -tft^ftOgJC^S 

--V^tTofcFEXTf-^H 5 4, 1 5 61:]: 
9 F E XTWM-C<0*»fcWfcfc: X 9 i£iiS£i&*£^ 

e x t fflw-eto* 9 ais^fcfc i o hms^ixj^ $ ^x 

[0 0 8 7] ^ot, dC0HSSc0^1^4C0y-V v^A-» 

W>fW37^f (TEQ) 1 4 2*5J:t^jaifi*K7« 
ny^f (FEQ) 1 4 ScD^fl^^ol^T, 
FEXT7>fX(07-^H 5 4, 1 5 6 *»rt"C\ F 
E X T y X£>*-CMR# h u— ~ Lfc*<tffi*Sr« 
fflf 5 i 5 tCLfcfiO-C, TEQl 4 2£>J;U ; FEQ1 4 
5(7> M^-=V^»JPfl-Ctt, FEXT/^X^ftg^ 

AD S LiSff (OBli, SiCFEXT^^ Xtd £ 

[0 0 8 8] WK:, ^coHJfi^JKffi4-Ctt. TEQ 1 4 
2, FEQ145CI1 jHfiC0J|?ffi3(7?»^tPl$*c:, 
FEXTWC h ^y^Lfc«StftffllfcFEX 
T7-^H 5 4, 1 5 6 Ltf*Ktt"C^ftV^ ^COH 
*0>*ffi4-ett. ■NEXT»ira«:^ f -^S«S:fTtor, 
X<D|(£»&^Jfct*5ifriM s £< l^T\ FEXTW 

[0 0 8 9] fc*3, rcoHJ£cO^fig4cOift0^Tit > FE 
XT»mft7"#$»©**fT5 ± 5 ICL, NEXTffl 

m i± 9 mm <d & % n o ^~ fiiam ^ e > * ^ 

FEXTffllW-etO*tT*-tf+»-C*>9, x-^^f^rN 
EXTW^/^f, FEXT»Wtff5J:5l-U 
4>> x-^iSfl^Btiy ^X(7)^#^%^5^^^Slv^ 

[0 0 9 0] J:iiW^iil-4.tli, ^ 

y-f XSr^.x.Sft||<7>^i:fiii«iSBS:TCM- ISDN 
SB*«8B(TCM- ISDN NT 1) 1 6, T CM — 

I S.DN»flBiSK(TCM- I SDN LT) 1 7(OTC 
M- I SDNJi-fl^Bt T 1 ^ -YX4:4-Abtt5« 
COy^^f v^^^iiitSKSrxD S Lffl«*S;<Z) lo"Cfe5 
ADSLiifS*fif5 ADS LSB*fflJSB (ATU-R) 
14, ADSLMKI (ATU-C) 15CDADSL 
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ir^ifTCM-I SDNHfgf^t*ti<, £ 

±-amntt, *-sa«^fc£*:to&f\ a 

D S LHff gfW£OHD S Lilffi-^S D S LiifS £?T 

[0 0 9 1] ±e*J6^JBi8i-4lcJ:f9ttWL 

i££r x D S Le&»«£a>7*-f ^*^ea&K*^Lgm 
tSf-f'^^fur^ — ^tfrbJSMSffti^ 

bfc 0 K-fa^vtf:*— xx 

br't>oR««g«SFKiaffl^rs6-e*>5 0 #jx. 

«3£BS:rti«£-tir-C, ^yh!7-^^UfV^ 
[0 0 9 2] 

MJc»iEi"SiB]S^b«wWfc«*tia«bfcNE x 

*KWc:igiMM(Di8*-*M«^ FE 

SgW^t«*SrE18 LfcFEXT;>f X#,»-r — £ 
£rgiJ^ tc-ffl x. , affi^bSttiE^ ~ fia«8SBa> 5> NE 
X T / >f XrtSfiS $ fix S fc»^fC liNEXT/^X#, 

— fiaff 36Ba> ^fext;^ xasea $ fix s 

tcii F E X T 7 ^ X^ft-r— X;WCS-3V ^"Ce^SSWtt 

«T»iEi-si5t-bfcfcai>, a/£^b^<o h 

SB PA "CIS, FEXTy-YX, NEXTy>fX<0«^JS 
-YX, NEXT; W XSr^SaU-B'JSii-S^tids-Ct 60 
^flt*^T^9, ADSL^l/- •h-Coa«IE«S: 

[0093] *<o*w-ett, ^(btc, ^~sa« 

36BBB-e<oa«i:^BBT[SIJ|llS:fco-ca«b, ^~fi<e 
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j£^nfia«3SB^e>NEXTy ^^£i^Ht 

Ztcm&^&, ai£^b«tc:NEXTy^X«»-r»-X 

li-b5B*fcl, jt^-fia«Stt^6FEXTy ^XjJSfi 
I^tttt fc»^^ttajS^fc«K:F E XT/ X«» 

ijbfcfcft, ^^^Hfgl^NE XTy >fX*5 
J;tfFEXTy>f X<Z)$8£^ * ^^SrS»b?S< r 
10 NEXTy-^Xjoi^FEXTy-YXOltiCttl 

^n^bT#,$5:7 1 --X>'u^«|(5#x.T, -eamcoy 

[0 0 9 4] Sfc, ft<7>3g^T*(^ £tb*C, ^-fi-fii^ 

Kidiwa^b-r^y x^s^gjts^-f >^ua 
«3£Ba s , ¥-M«i£Ba>&e»3;ft,3^#y^x* 

y-fX-c*>*^4:W»rf5J:5fcbfcfcft, 
^a«l£fiCOefcfi*:»t-C, NEXTf-^t, FEX 
[0 0 9 5] ft<73*W-C(A, £tb^ affHUtC, 

ffl*^^— fia«KBwr-a«*HS7 ix— a4j-c^«> 
— * ± o r feii $ 5 y -f x^-esiiiftfc: jr* £ £ 

i 0 y -Y X<oj»»S:S«t fcilWESf * 

30 ^^eaisnsw^ov^Tii, fext/^ x > 

n e x t y *f x^n^tLtc^ bfc^fSx— ^ co^y 
*«-e#/*easu'- h-c<oa«ffi»S:#tfi-r tsis-c* 

[0096] *fc, ais^^-safsie 
gc7) 5 *>*igBK:av^«<oa^z:tta«3efiA^ea* 

tv5 F E X T y >f X*^tfeS6KWtt*fta^*iE1-5 
40 *<b«»c«rRi(tLfc F E XT y ^ X«*^— ^u«r« 

aitwtssttis^-safiSB^&NEXTy-f x 
^ea* ttT#fca^xva*-*a««B^fe fex 

t y xas-ea * ttr $ fc^copi*co#-^tc^v x-c. 
fextn xaft^-^ncs-^v^-c-easBWttt* 
a*cltiE1-«J:5^bfcfcft, m&mv&<oh\s—~> 

?mmx~tL f e x t y ^ xo«^«F*caa*^b«sB: 
an^teF e xt y-rx, next; <4 x<oms 

-YX^«*LTV^5»-fr-c>bea6»tt^SHt4r*aK:Bi| 

50 «far.fc3fts-c#a 0 ^o^m. **w*cj:ixfi, 
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tr^ffiJ*rt-C<7)ea6 H £:ft-b£-£3 - i d s X£ £ 0 
[0 0 9 7] 3=fc, J:<o«Mt'ii, £?>tc, ^nfiiHf 

$ fc#-&^(^iaj£^-(t;Sifc F E XT / -y x^^-xa- 

^A-illf^B^F E XT/ ^ XcD36£^ 5 >?&m 

X/4 XKi 5«rttolHt:«r*«ilcBiJi*-C* 5 Q 
[0 0 9 8] 2fe(0«M-Ctt, £Mc, ¥dfi©i£ 

-K L XT* / ^ Xo|g# & S 5 ^ >f ^ * A-S 

fia«KK^e>ea**ts^y>f X4: 

>/>rx-e*)S^4:2|3JBJrraj:5l-Lfcfc», 
yWilfiSK^&fi/ctfX, FEXTr-^Sr7^r>f 

[El l ] *«Wi:«5r^f ^^^iiftSB^fitffl * 

[El 2 ] *«fli:«5r>f ^*^fflfig»tollJfcco7l5 
1U tfcSAD S L4K*4M3£» (ATU-R) 140$ 

[0 3] HJfe^flgl^i?) TEQ*5±tf FEQXN 
EXT;Y/tFEXT/>fXtta!) #*T4R# h ^ 
- ~ ^ X L BRo»H*<oit»*¥ X *> 5 0 
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[0.4] ti««5f^ v^^yuiid^S^HSSco^ 
i2tfc5ADSLS«t (ATU-R) 1 4 CDg 

mm<nmf&%^Tmxh% 0 

[05] SB6co?Bllfi 2 ^#ilfi^/Y x*-r v-fcyu 
[0 6 1 aSBWtcffiSx'f v>*AaI«3£K*>IStt^ 

l3T'fc^ADSLS«i (ATU-R) 14C0g 

10 fcf y h h^t^ffi^t-0Xfo5 o 

[0 8] FEXT-CJR3KL,fc«»«rNEXT»JMK:a 

[0 9] HJfi^ffi4JC±9 TEQfeitfFEQ^ 

fext;^ x<75Era<D*.>R» h \/-~WLtzm<nm 
mm<Dm&zfZ7jk-tmxfoz> 0 

[010] I SDNf*mi&bADSL&mt6btii$k& 
Jft&XSfc&ftT^S^LX I SDNfeiSWAD S L 

fcmm^x.z^my << x<o«^ sr*-rH-e*>5 0 
20 [w^rmi 

1 1 4**^ (CO) , 12 T CM— I SDNS 

1 3 ADSLfem 14 ADSLS*lgt 
(ATU-R), 15 ADSL/Sfii]§£g (ATU- 
C) , 16 TCM- I SDN«*«8I(TCM- I 
SDN NTlK 17 TCM-I SDNi«l(T 
CM-ISDN LT), 18 1 
42 ^>f^WW37Yf (TEQ) , 145 J8 
«»K;M W = 7<Y1f (FEQ) , 154 TEQffl 
FEXTf-^K 15 5 TEQfflNEXTx-X 
30 156 F E Qffl F E XTf — X/K 157 FE 

QfflNE XTf — X;K 158 TCM-ISDNf* 
y-r X*^ Vir/ugL 
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[§2] 
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And ADC 
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TCM-ISDN 
Sign&l 



( b ) Noise to ADSL 
ATU-R 
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TEQ.FEQ <D— OCD£fc& 
(c) H^=>**l-Jt* 

TEQ.FBO NEXT £ 
FEXT 
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[05] 
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[@6] 
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[D8] 



ccbta loncth - hi* nrt» CM tsnss) 




4 5 
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